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[|f#5U 7] ffrfB^U ^r^mftiicKA^U 7 7>f«&£JI&5«k£: 

[0 0 0 1] 
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[0 0 0 2] 

EI 1 ICIftlWfe-NANDSE E P ROMftm^WlgmmZiF-t. NANDSE 
E PROMtt^f'J^fcbTNANDStMi^n. NANNDStVKt 

[0 0 0 3] 

NANDME E PROMS, jg#? Ufei?;i/ h 9 > # *)> ^f 1 - # &»' 

^{f}f fe«)ic, NANDSt;i/fi©#M©t;i/h7>^x^(i, ^t7f->$-& 

[0 0 0 4] 

&*©7n--&0 2K:a*i\ t7- KJ»WLfC3P#ji*^*- hSfi (Vpgm) £^ 
^.T#^ji*S:fTofe#, «7- K^WLIC^V 7?'>fMiy- hm& (Vve 
rify) fc#*T«#fflL&*f3. £<0H£, *£&#&*ToTV%fc.v^Si&©r7- 
KJKWLlCtt, -t^tClKV^*ffiL/'7*-'h«fi: (Vread) *u #38#*<Z> 

MfrY^yV?.* li^->LTVNS 0 CK&J^fcttJKT?, j§#*Lfc-tz;i/ h^V^X 

-MfrfcflljeSft, Vpgm&mS©* (AVpgm) £ £ i±T =Mt 
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-r, ' 

[0 0 0 5] 

H3f:±iBNANDiEEPROM©f-^f§MH©^^Af t-h©- 
'#I£^"to ®>£tf>y - K£r&® 1 ^-LT&So IH1 cf(Z>fcfy hifegB L k 
g&fr^v h!§L 'fcfy h^B L k+ 1, B L k- 1 y h^i" 

5„ bfy >1*ffl©jMRh9>2?** SG 1 <h>f- blZffife&tf- 
h«fe (Vsg) £^;L£ 0 mz\ mg&frZfi$ \Zv VUB L kJCtt+dfrffivVft 
(VBLpgm) Vsgfcfc, V B L pgm{C*f U jMR h 9 S G 1 

&-h^^>T*^S«filJCtg^t- So «£&#£3Slft£t^y hij&B L k + 

1, BL k- 1 ICtt, +#ffiv^«ffi (VBL inhibit) £^;i£„ VB L inhibit 
tt, SG 1 ^t^t7t SS^JCfg^-rSo y hiHUCVB L 

pgm&^fcli^ SG lA<t>U VB Lpg»#-fe/l/ K5>S>. 

— 'tfv MSB LIC VB L inhibit Sr^^fcS^, 
[0 0 0 6] 

h$gB L k{C VBLpgmfc, W%7kfr*m±? )V h 9 > JC««S tlfe • 

lfyM§BLk+l, B L k- 1 (CVB Linhibit^^n-^^-^X-^^v 9- K 
ij&WMCVpgm «|V>Ttfy h«8B L^m3t«>*J»l3^«Sfi:tCS'€Ofe 

^, C7- K^WLlCVverifyfc-^TKy 77>fMl?:fT7, t;i/h7>;^' 
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frmzte^y bBB LCDtfi^VB L inhibi U *fg&»&±W&£-t 

*J, •^^^T^ODL/^V^^ipSttAVpgmT'^SnSo ZCDfcSb. Vveri 
fy£##£&»iz;WCMLT+#iff<^5£U Vverify+ A Vpgm$:, VreadlC 

[0 0 0 71 . 

W7-r 6 9 2 84^i 
[0 0 0 8] 

*H#fr3l5, 5 5 5, 2 0 4f^If 
[0 0 0 9] 

[*MMfc**i]' 

G.J.Hemink, T.Tanaka, T.Endoh, S.Aritome,. and R.Shirota 
"Fast and accurate programming method for mul ti-1 eve 1 NAND flash EEPROM 

'•V 

in SYMP. VLSI Technology Dig. Tech. Papers, June 1995, pp. 129-130. 
[0010], 
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[0 0 1 1 ] 

• flU©Stii*WLtfi : S : fo#£&#;£S<A¥^-fe;i/#Vverify+ A Vpg 

C0"fe;i/ h^>^*#tfm£&<fr'£4f e>£&©«£&#IMifc£Nlogp£-r&£> N 
1 o o p \t ?k (D 5£ T* m £ ft S 0 
[0012] 
Nloop ^ Wvt/AVpgm 

[0013] 

$#ji*®ISSCNloop«A Vpgm£/J>»$ ^Sraifif^S. AVpgm£/jN 

[0014] 
[0015]. 
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[0016] 
[0 0 17] 

[0 0 18] .. . ' 
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[0019] 

0 5 Att'tfy NffiB LJC«£"&#«& (VB Lpgii) ^^-^ tf-KJRWLtC. 
»#5&*^- h«& (Vpgm) £^x.T> tlt^JV h 5 > (>)iTI 

' iSi©!^ h 7 > i?^ f S G 1 ©y- h f fi (Vsg) J: y*-h4H£ 

zitiiccky, i§3Rh^>^*# sg i &*ytfim£te*). miR-tewf-vZfrm 

fi^VB Lpgm*T*T^*;> ^i*;WCttVpgmT*&5££*l£ 0 

-< l/£l&> CJ— KHWL©Sfi$:^©i (A Vpgmx 2 ) ±#£-frT, #C0>Sf 

[0 0 2 0] 

(i) m4&wm 

W S V B L pgmffig v b B B L iZ % *U * -f" >y ^.T *v ^ 3 *l fe* 

h«&Vpgm + (A VpgmX 2) K**W L lC^;l £>4t,S 0 

KiW*tii©±#4h fiPt) A Vpgmx 2_t#t-£o IO^i&i5 B iC^f . 
[0021]. 

(ii) »^a*«i«imjB 

ita*WtfiVB Lpgm+ A Vpgmtf^y MSB L JC#x. £>*U ~7T 
V^Snfe»*ii»'y- h«&Vpgm+ (AVpgmX2) Kjj»WLtC#^e> 
r©B#, fcf^y hii«{l!l©^h^>^^^SGl^+^>^h^5cke). 
(C, VB Lpgm+ A Vpgm^t^Vsg^gg^f S.- jg#?"fe;WC 
*«ff*5tl**«,-3l4R-fe-n/©^V*^/»Ctt-(i) <Dm&& U% A VpgmX 2-AVpg 
m= A Vpgm^l-ti^VA«^fe^$ tl5. Z(Df=.$>J <7 _ K*S«&0>±#?-# A Vpg 
mx 2£>e>t=> AVpg«#ffi«3*U ^©MJH, ^-fe;K3DO#V^ffittA Vpgm±# 

[0 0 2 2] 

(iii) *£&»SlMftB 
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ZtlfcmZ&frtf- h«&Vpgm+ (AVpgmX2) - K8RW L (C^X <b *13 

^**;i/«ffiteT#*>? t S£iA#ttfT;h4ifcv^ -e©^, W*-tr;b© l$vn# 

[0 0 2 3] 

±SS (i) ^ (iii) ©3o©*r&#:[Kffi&aft't&;ifc , T?, 
V^_t|MC*f It, -eft-eft "AVpgmX2" , "AVpgm" , \L#&L" ffl3 

[0 0 2 4] 

[0 0 2 5] 

(ST.l) . 
.[0 0 2 6]' 

rifyilt* So £1\ »7-'K*W L 0>m&£ V verify- A Vpgm£ IT 

£#1Z/l/#e> 7 s - 2 (SL2:/<'j7 7>f 1) . i^ffil©^, ^ 

t^^tVU,. ? hi»B L0iWT.bfeht5. tfy hJ*B-LCD*te&<£ 
T3-fr£iz)l/£Ag¥£1-<5.(if NG) . Agf CD-fe;b(D b # ^fflli V verify- A Vp 
gmj: y {£V^ 

[0 0 2 7] 

>7- Ki^WL^m^SrVverifyiiLTa^iZ^Tb^^-^^^^m't ( 
ST.3:^y ^T-f 2) 0 ' ZKD^f, W*iz;WC«^#^*U y hifcgB L 0>m&£ 
<£T$^rfei2;i/.T% ^AH(:^^^^t;b^B||i:tS (if NG) . B&(D 
1z;i/©L^VNffittVverify- A VpgmJ^JtT'fey, 'fro V verify J: y<£v*. A£¥ 
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£^-fiI«Vverify^±-e&<5o 30)^ V - KifcgW L (DM®. £ A VpgmX 2 ±# 
$i±T, il*n*$ii^$:^^ (ST. 4 £&<£*) „ *I;&0#£iA*<Z>Rg$, Af¥ 

, B?¥, CS*<7>-fe;u.£, (i) , (ii) , (Hi) <zmj®lC*fj£3 

[0 0 2 8] 
Am- (i) : 

• M«#iA^I«©b^ Vx-fitliV verify- A Vpgm^T - 

• ^DS£iA<^<7)L#V^±#»A VpgmX 2 

• MS^iA^© L£ VNffili Werify+ A Vpgm^T 

• »s^^A^-ew^rlg^u^v^'f®|^lI^iA vpgmx 2 

B»- (ii) mi*&frMmM: 

• *£2ftJ#£&<&tu<Z)L ^^ffittV verify- A Vpgm&Jh, fro Vver if yj: y 

• £ © L £ V N>fB±# fcfc A V pgm 

•■^*I*#ji*-|fe©L$V^'fitttVverifyJ^± v fro Vver if y+ A VpgmJ^T 
; kjB»^5A* , T?ffiIffll«riB«;L#V^flI(SttA.Vpgm 
C»- (iii) »*a*'Sljih^«i : 

• mum£&frM<D L£ V^ttVverifyJgJLt 

tS!ofelBI©»f^«m«&H7K:^0T^<. 

[0 0 2 9] 

8c *y 7T>fi^2Mlco^T^t5. EI 8 ti, l mfe^JB.tc^ 

±SSSlMTtt, Ki8lWLtf>m&£Vverify- A Vpgmi: LT^'J 77>f L 

C- KJlSWLOitS: Vverify+ ItSI^U 77>ftSIi:t', 3 o© 
«£*A<fr#UI (i) ~ (iii) 3 o©*g&«MKJIB (i) ~ (Hi) "tt 

, C7- KiWLOtfiS: Vverify+ UT^'J 7 7>f 9-KiWL0te 

11 , miiE# 2 0 03-3001347 



#2002-347799 



£ V verify- A Vpgmh ITSI^ U V 7 A ~t & ZL L TffcfflftT! S = *&2W 
[0 0 3 0] 

®8{C^-f <ke>&C £1% <7- rM&§SWL<Z)«<£$:Vpgm£ LTSB^I^WCt 2 - 
(ST.l) „ 
[0 0 3 1] 

#£iA<2**£T^ttC RgWLCDS&fcVverify*: lTMt;i/^^f-^ 

$:^^m-r (ST.2:A'J7 7^1) . M<frffi L ©&gJH, 7 U fcfy 

V&ZtVlfeL (if OK) , tf y hij&B L©«&£ VB Linhibiti:^ (ST. 3: 

h«gB L<Dm&v>WLfe*iko>mfr&^<nffimzmtez> (if no 0 

[0 0 3 2] . 

7£lC, V- Kifc£WLtf)*ft£V verify- A Vpgm£ UTi&IK-fe;^ £>^- # £ 
38#ffi"r (ST.4:KU 77>f 2) „ I|{t;V^7U \Z*> h 

HBL tfttMZ tl&fro ^^iC tt. ii^JD#$ iA^Srf© L £ V^tt Vverif y- A 
Vpgma±, ^oVverifyJ: »j{£v^¥!l5£L (if OK) -tf »y Nj»B L©«ffi&V 
B Lpgm+ AVpgm^-tS (ST.5:«£iA<fr }p0J^ffll/\) 0 38^^/^ > U If 
y hifegB L#jft«$*lfc*&K:tt*- jiiD#^jA^t&© b^VAffittVverify- AVp- 
g^T^WSBl/ (if NG) tfy h^SB L0tfi5:VB Lpgrn^-TS (ST.6:#£ 
fc****^) o 3 00^> *7- KJKWL©«&&A VpgmX 2_L#£-frT, *lj&tl$ 
SiA^fefT.^ (ST.'7:iiitI#$5A*).o ' 
[0 0 3 3] 

[0 0 3 4] 

erify^f -5= Ztlb<D#tStZ\*n4<Ltf&&-t&&V<DftEl J $>. «§5A*»^^f 
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OiZmt^OlC, mMW (Conventional) £f§ 1 MMfeM (Proposed) ££ifc$T 

?z>£. mimmmmx^t. a vpgmx 2±#$i±££-e{c, m 

g&frMtt (WRITE) tf-mft'P&<&£ 0 Z\0)t=.&>. mg&frm&Z A VpgmX 
ZWtfe? fflW"imtelsg^mmiZ. A VpgmX ■2Ttt«5<, AVpgm£& 

[0 0 3 5] 
[0 0 3 6] 

mz&frWftmMT'i,*. im- h.sG 1 

[0 0 3 7] 

(i) *^JA^^M 



ftiIiE#2 003-3 0 0 1347 



#2002—347799 



• \fv bBm&= VB Lpgm 

(ii) mg&frWMftl&l 

• If ^Mifi=VB iLpgm+ A Vpgm 

(iii) »£&#«HBHKflB2 

• tf h ^SUfii = V B Lpgm+ A VpgmX 2 

(iv) «'&&»£j£:RJB 

• y hHifi = VB L inhibit 

4=o©#^5i*«J| (i) ~ (iV) SrW^-TStCtt, #I;Ui, t7- KIRWLtC 
Vverify- A VpgmX 2 , Vverif y— A Vpgm, Vverif yCO 3 O £ U 

£|i^lc #Sa*«te«:"AVpg«x3±#S : &***C©«rW«:, * 

MMlC*fLTTpgnX 2iit5^ £l#pTtgT*&£o 
[0 0 3 8] 

-£icte, LT#c<Z>n+ l<@5:3S^-r-5.zii:%Br|gT*feSo 

[0 0 3 9 ] 

(i) mz&frtRm 

• b^v MtS = VBLpgm 

(ii) 

. • fcfy hJftS{a= V B Lpgm+ A Vpgm 
(iii)' ftMWl2 . 

• tf >y hi|&flt{&= V B LpgmH- A VpgmX 2 

(n) f^MWMn-l. ; 

• tf«v b|§ifi=VB Lpgm+AVpgniXn - 1 

(n+D mg&&m±w;m • 

• tfy h«Sm{S=VB L inhibit 

n + 1 (DmZ&frWM (i) ~ (n+1) feWtl"* ICte, Mxtf, K»WL 
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lC-^*.£flM&£ Vverify- A VpgmX (n-1) , Vverify — A VpgmX (n-2 
— , Vverify- A VpgmX 2, Vverify- A Vpgm, V ver if ytf) n M £. L/. a" 

mzU*>tetf*>. WZ&frm&Z A VpgmX n±#S-&£*-e<Z>B3fl3!&, 
fC*fLTTpgmX (n-1) JSJUSfS ' £ «TIBt?&5o 
[0 0 4 0] 

te&^y icfcv^T, ^n^tucov^igwcigjt^tife^y yy^mfr&L* 

US & ffl± S it * i £ IB T* & § o 
[0 0 4 1] 

#3! 1 HJfi^J»T?©«^jA*^©bry haSS&0>_h|gW:, 1 38*^- h S G 1 ifi 

y «fc < m s z t ie 1? & * . - 

[0 0 4 2] : 
*u #£*&*i$©"ify h«l«fi©J:#Jcj:y«r«!l$tiau^^ffi^fc i*f nc*f 

[0 0 4 3] 

±ffoT^-tszii:^RrigT*fes. ^.tie>^y 7?>f^^ici* 
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1^ -fr £ 3 £*>RTtg 
[0 0 4 4] 

© k u ^ r >r ^ $:ffl^^t)-a:T^ffi -r ^ r «rtg-e s> ^> o 

[0 0 4 5] 

(fl 2 H]66J£10 

;l/(3Qb# V^'fii^Vverify^CMLT{£V^^•a'^i, -fe;i/«»^tlT If y h|§5<£>1l& 
, h9>S?**©«Sfc4fttlCJ: ■fe/l/««tt»$R'fe/l'® VN-fittfVveri 

[0 0 4 6] 

±fB#4££*UfflL£^y 1 2 lc^i"o m l 2 li, L^wfBtfV 

verify- A VpgmX 4 , V verify- A VpgmX 3 , Vver if y- A VpgmX 2 , Vverify 
-AVpgmXl, Vverify, <D&&<D1ZJl%m<Dmigim&&B'?a If <y MSB HC 
it. If v h^m^^m^CDtt^VsenseSrTHIofe^fS 

lI!^$:^M"rS 0 ±fHb$VN>fit(D^(DSfll^ra&^tl j rtl, Tsensel, Tsens 
e2, Tsense3, Tsense4. Tsense5, .£~f& 0 M)\/%m£. If V hm<DM^^^t it 
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t*£5o -z<Dt~&>. mmmmzmfeL. wz&fr&o^y bmmmzs.m^^ 
mfttf-*sffit.&z> 0 mnmmtmiR^)i(DL^^m. mz&frmwy bum®. 

[0 0 4 7] 

mi] 



m 1 









Tsensel 


Vverify— A Vpgmx 4 


VBLpgm 


Vver if y 


Tsense2 


Vverify— A Vpgmx 3 


VBLpgm+ A Vpgmx 1 


Vverify 


Tsense3 


Vverify— A Vpgmx 2 


VBLpgm+ A Vpgmx 2 


Vverjfy 


Tsense4 


Vverify— A Vpgmx 1 


VBLpgm+ A Vpgmx 3 


Vverify 


TsenseS 


Vverify 


VBLinhibit 


Vverify 



^mfritmzmvftK oizT&^vzzttfnsmv&Zo tom&oy^v bmm& 

5S»JCTsense5«fc U*Va SB#l1z;i/<D L £ Wfgtf Vver if y£ 

iiT^5©t\ Ify hi»tCVB LinhibitS:#^.T#^3!i*^lh^ffih"tSo 
[0 0 4 8] 

17 ffi|E#2 0 0 3 - 3 0 0 1 3 4 7 
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"OJ 7T-f i&f^Cfe^TM'^ KIT sensejgig^©l^»y h*R©£&lC3St5£- 
^*fl"f3o @14H U#^'fit#vV verify- AVpgmX 4 , Vverify— AVpgmX 3 
, Vverify- AVpgmX 2, Vverify- AVpgmX 1 , Vverify, <D^^(D±JlM 
%t<Df%m%i&Z^'fo \f.V hi&SB LlCfcL ffij£B£|gTsensegifit$©t?*/ h-Jft© 

Kir* sib» ±misg^m<om&<DMm&<z)¥y bmm&z 

^tl-frtl, Vsensel, Vsense2, Vsense3, V sensed Vsense5, £"3"£o 

^12 {C^-f 0 
[0 0 4 9] 

[■*2 ] . . 



a 2 











Vsensel 


Vver ify— AVpgmx 4 


VBLpgm 


. Vverify 


Vsense2 


Vverify— AVpgmx 3 


VBLpgm+ AVpgmx 1 


Vver i f y 


Vsense3 


Vver ify— AVpgmx 2 


VBLpgm+ AVpgmx 2 


Vverify 


Vsense4 


Vverify— AVpgmx 1 


VBLpgm+ AVpgmx 3 


Vver i f y 


VsenseS 


Vver i f y 


VBLinhibit 


Vver i f y 



AVpgmx 4 /£rtm*m(a££ffl-r*o 

©»-&©tfy h Eli 5 tpoWM\z£vTM&.i<to&. MM&a^v h 

Vsensel J: yflS^fcOte, ,3BiR"fe^© b# V^*«* fc«>, ^ 

V hi»lC-VB Lpgm£^AT#£&<^J8Si:-r3o 3£lC Vsense5 J: »J iSv^CDW: 
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, S^'fe;KZ)L^VN'fii^Vverify$:MATVN^)CD-e> YW>Z VB L inhibit 

[0 0 5 0].. 

m4'mmmmtLx. ±mmi-msmmmmizyfm^^mmmmm^m 

[0 0 5 1] 

m 1 6 it, H4 mm&mizw t z>^w$&&¥mmmmm zm-t -f u v v ®t*& 

5. " . 

[0 0 5 2] 

HI1 6iZjjk~?£oiZ. m-fifa (COLUMN) iCtfto t'fc»© VUB L (B. L k 

- 1~B Lk+ 1) #0/&£*lTV^ o tfVhiSIB LtCtt, ^tl^ftl^if^'ft* 

tJV©-ffltLTNANDSt;b (NAND cell) £#!^1~£o £35 HI'S 

^^f«i (row) izm^xmsnjvh^y^^^MC(D^f-hmm^ y-vrnw 

L (WL1-WL8) $r/rbT^^^$tlTVA^ 0 '\Zy hi»B L IC&^tl^Jl 
, .-r-^HK^mU^tC, ftJSB^saSfit, ixtl I^ffiltfi (VBLread) 'ft 

liM^^-^S readied oTfcf y hUB .L &*JJB^«mffctC^5«-t-S. -tUCJMI 
, -o© -7 - KIW L tifeltffi t ;v h 5 > ^"x ^ MC ^ f)f - ^ 

mzmfr&znz. mmm^2izit^n^n. tft&jnn& (Detection ckt.) 21 

, SB1&IBf& (Storage CKT.) 2 2, «&^®*& 2 3 #^£*lT V**.. ^05^ - 

mi$?-*^y?-m$&x°$>z>o m-mm& 2 2 %nmMj&Miz'&z_&2mu± 

fi^fc^V-yTJMfrftLnffigkZm'BL. &2mm&Mlz®:Z.&}?v MSB L 

© V sensed it U £ B^K £ SB« U f 3 §g«Ji IZ V£ X \tff\% B# 

1 9 • 2003-3 0 01347 



i #2002-347799 

HTsense&ifiB£©t:y hBB L (DM®. ZUffi-f Z.<D <fc O IC L-TfBitlSS& 2 
2l±, ^^^©L^VNfflSrfB'IS^S., m&mfemm2 3te, fB'[t[II{&2 2(CIB 

Ttr^ h^B l T-tmg&frzmk-tzmz&fr^n&vB Lin 

hibit, V B Lpgm, V B L inhibi t £ V 

B Lpgm£©r^<£>«& #£&<fr*£«(ib&#e>^-###&<fr£<fT o 
mt*&fr$\}®m&VB L P gm+ AVpgmlC|g^-t§ Q ^#§&¥##fB'ltI£g£, 
Mill ±fBfiD££lT£3£{CJ: »J., 3Tl ~!g 3 HM£1UC J: UliibtWJ. 

k- 1 §VB L inhibit (V 3) IC, Ify h*B L kfcVB Lpgt (V 1) IC, fc? 
y hi&gB Lk+1 £VBLpgm+ AVpgm (V 2) izmfe L T V^#cM#^£ tlT 

[0 0 5 3] 

[00'54] 
[0 0 5 5] 

01 7lC^f J:"MC, ^U*- K9 71C«, ±fBl5lT*3b£;*^ 'Jf^y (Fl 
ash memory) 9 2 £, ;* 'J f- y "7° 9 2 £ =l > h n - 5^ y ^ (contro 

Her) 9.1 i:^-g-ttlTVN^ 0 m 1 7 tCli, 3> h 0-5f 7 7°9 UC^ttlS 

-rz> a 

[0 0 5 6] 

^ y# — 7i- X (Serial/Parallel and Parallel/Serial In 

terface) 9 3, ^-i>V^y7 7 (Page Buffer) 94, 'J>f >^-7i-X 
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(Memory Interface) 9. 5 #-££4x5. 
[0 0 5 7] 

0*-.7i-^9 3lt ^-^fc^'J^y^ 2JC#£&tr|gL 09*. 
2/ U m/teAj]?-* (Input data) A 0 ^ Wb&ftgB-r- # &C^&1"S. 

[0 0 5 8] 

f-Z*. ^^'JA- K9 7fr£&#ffl"tURlCW:, ^^'Jf >y7°;i/92 

79 4ICA77U ^Z-lC^^TSo ^«£*l7craT-*-#«:. ,^>*-7i-^ 
9 3lCA77^tl, Ilt^7 l/;i/&PW-r-##\ J/yr^/ftffi^-f (Outp 
ut data) (C^gl^tlT, ^ U *- F 9 7 <Z)*MCffl;ft34x5o 
[0 0 5 9] 

r©j:e)^n>>n-7f 779 l. ^^^79 2 01.7 izm-? 

<fce>{C, (Card type Package) ICJR^S, V.yttJSIR, &£V\ 

ttflfi 4x5 ^U*- FULxmife-tZo 

[0 0 6 0] 

±mmmmmiz £ y m l ibis ¥as#SB«ss*tt, * ^ u * ^ ^ 9 2 ■ w 
© * ^ u m% 9 6 ic^M $ tts . ±fEHM*«uc swi u, ^n»#gB«^«tt' 

^^utj- K9 7 i:, znt>mm2n2>m*m%5£<DmT*<DT-*<D^ 

U # - K 9 7 li, iSa^-r-^-SSii^SrSI^Sn-sm^aS, ^ 

f ^'^ ;i/7sf ^ 5> . a - v t;uf ^'^ ;i/7 i/7x ^ > h^<z>is$t* 

[0 0 6 1] 
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/ #2 002 — 347799 

[0 0 6 2] 

^©#§f>jm> ±fen«^-eti-€ ? tL{ci5s^$tis : fo0^«^<, torn 

«;ttf, lIBHi^lt- « ^ ^ U t ;i/ o - M t b t N A N D S t ;i/ b 
oTjBB3*i5 : &0>"?W:fcv* o HI 8tc^-TJ:e>{c, AN DM-fe;i/£i|- 

t?AND mmm tc feifflmt^t^su nandm, 

[0;0 6 3] 
[0 0 6 4] 

[0 0 6 5] 

So 

[0 0 6 6,] 
[#§0J!<Z>$&lil] 



2 2 JlJS#2 0 0 3 - 3 0 0 1 3 4 7 



#2002—347799 

[01] 

■[02] 

0 

[03] 
[04] 
[05] 

0 5 A, 0 5 B. H5C&tJf0 5Dldri©^©Sl||^JKJC^S^»'»li 
[06] 

[07] • - 

[0 8]. 

0 8 \*Z<Dftmom l Jp#»tt**#:|B«i6«^« o * U 77 
[09] 

0 9 t±i©ISW©^ 1 ^mJBtc-«S^»^tt^##:|a«3Sa©S&f^«^©^ 

[01 0] 

0 1 o tez&ftmnm i lli6J£J&<z>#£&#£JSMift ZttiklsT 
[01 13 

0i i&m&mismz#v&¥y bffim&vBLtftmz&m&zB-tm 



2 3 
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% 

[mi 2] 
[mi 3] 

013 itz&ftw&mznmmmicmz^wftm^mmmmmvmg&frm . 
[mi 4] 

mi 4 itz^m^msmmmmizm^^nn^mmmmm^n e>^u y 

[mi 5] ; - 

HI S li:i<Z>3§iE<Z)m3 jyg^ic^ 

. [Hi 6] . 
?m 

[m i 7] 

mi 7 ltz.<Dmm<D&5MMMMlz&Z>*^;Vj]- F.to—m&Biry^u y #m 
[Hi 8} mi Stt^CD^ifelMtSfi'^lfitt^ftlBtSl&jSt 

y # m 

[*f#tf>s&E9!] 

1 75«tHi&, 2 -bf y h|MBftHj& 2 1 -fcfcJISBK- 2 2 -fa«HU& 

5. 

. , 2 3 -n&m%.m&* 9 1- n>hD-7f^, 9 2-^=e'Jf >y^, .9 3 

-S/U 7;v/^7 wi^tf/*^ y y;i/-f y^-y^-y.. 9 4 •• • 

— K 
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[01] 



MM 



NAND' 1 
Cell 




[02] 



WL=Vpgm 



I 



WL=Vverify 



I 



if iNG 



if OK 



BL=VBLinhibit 



WL£ AVpgm±lf£ 
BL=VBLpgm 
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10 3] 



SG1 



SG2 



BLk 



BLk+1/k-1 



igJRWL 



Vsg 



1 



VBLpgm 



VBLinhibit 



Vpass 



J 



Vpgm 



[H4J 



Vsg 



Vsg 



Yes 




Vread 



Vverify 



Vsg 



VBLinhibit 



VBLinhibit 



1_ 




I — I 

Vpgm+AVpgm 

_I.....L_ 





Wvt 


A Vpgm 








WL=Vpgm+ A Vpgm 




\ 


WL=Vpgm 




^ »£iA*«*T 

1 ► 




m 



Vverify LttMil 



2 
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CH5] 



(A) 



Vpgm 



1 



VBLpgm 
O 



(B) 



Vpgm+(AVpgmX2) 

? 



VBLpgm 
— — O 



(C) 



Vpgm+(AVpgmX2) 

? 



Vpgm+AVpgm 

■ JL 



VBLpgm+AVpgm 
O 



VBLpgm 



(D) 



Vpgm+(AVpgmX2) 



VBLinhibit 
O 



ffiSE#2 003-3001347 



[06] 
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WL=Vpgm 



-ST.1 



WL=Vverify- A Vpgm 



if NG 



if OK 



I 



a;u 7t< 2 
WL=Vverify 



NG ST ' 2 
if NG 



if OK 



cm 



ST.3 



BL=VBLinhibit 



BL=VBLpgm 



BL=VBLpgm+ A Vpgm 



ST.4 

_L 

WL£ (AVpgmX2) 



4 
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5 
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[08] 



#200 2-3477 9 9 



»SiA* 
WL=Vpgm 



a: ij 7 7* < 1 
WUVverify 



ST.1 



if OK 



NG ST.2 



a: ij 7 t -f 2 
WL=Vverify- A Vpgrti 



if 



if OK 



NG 



ST.4 



BL=VBLpgm 



ST.6 



ST.3 



»3iA#$*7 
BL=VBLinhibit 



BL=VBLpgm+ A Vpgm 
ST. 5 





WL£ (AVpjmX2) 






< : 



ST.7 



6 
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[09] 




#2002—347799 



[Ml 0] 



<D 

E 



CD 
> 



CM 

X 
E 

2 
> 
< 



o 

H 

CD $ 



111 

cc 



DC 
LU 
> 



> 2 

it 

a. ^ 

ti 



LU 

cc 



n 



LU 
> 



CD 

o 

E" 

CD Q- 

33- 

CQ$ 



LU 
CC 



> 



-Q 



a) 
> 

o 

E. 

2 
> 

+ ^ 

P 

CD O) 

2 1 

m 2-. 



E 



UJ 



55$ 



E 

2 



CM 
> 
LL. 

cc 

LU 
> 



> 



CC 
UJ 

> 



E 

2 



CO 
C 

o 



> 

<5 



CD 

>' . 

O 

E 

2e 

-33- 

CD§ 



LU 

CC 



E 

2 



a> 
> 



> 



E 

2 



o 
a. 
o 



8 
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\ 



VBL " 




Tsense2 Tsense4 




[012] 



ffi|iE#2 0 0 3 



- 3 0 0 1 3 4 7 



#2002—34 7 799 

[El 4] 




Tsense B#f^ 



[015] 

VBL 



VBLinhibit 
VBLpgm+A VpgmX4 

VBLpgm+AVpgmX3 

VBLpgm+ A Vpgm X2 

VBLpgm+AVpgm 

VBLpgm 




Vsensel J Vsense3 J Vsense5 BL Voltage 
Vsense2 Vsense4 



1 1 ffill^ 2003-3 001347 
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[016]' 



COLUMN 




-•►ROW 



N AND" ceil 



mm 



mm* 



ma*. 



mm. 



N AND cell 



NAND cell 



V1:VBLpgm 

V2: VBLpgm+AVpgm 

V3: VBLinhibit 

V4:VBLread 



1 2 
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[017] 



c\j v 



o 
E 

E 



to 
co 



AJ0OI9|A| 



or 



i 



90Bjj9iui Ajotudft 



- a>\J 



o 
O 



CO 



jejjnq e6Bd 



90BJJ91U! |BU9S/|9||BJBd 
PUB j'9||BJBd/|BSU9S 



O) 

co 

o 
co 
Ql 

8. 



"2 

CO 

O 



as 2 



CO 

"D -a 

^ £= 
13 CO 



CO 

■o 
B 

Q- 

o 
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# 2 6 Oj.2 - 3 4 7 7 9 9 



[01 8] 



BLk-1 
DRV. 



BLk-1— 



4E 



g3 



AND cell 



BLk 
DRY, 



BLk- 



4 



I 



f 



AND cell 



BLk+1 
PRV, 



BLk+1— 



4 



i 



f 



AND cell 



SG1 

J 



SG1 .DRV 



f WL1 



WL1.DRV 



,WL2 



WL2.DRV 



,WL3 



WL3.DRV 



,WL4 



WL4.DRV 



,WL5 



WL5.DRV 



f WL6 



WL6.DRV 



A/VL7 



WL7.DRV. 



-WL8 



WL8.DRV. 



SG2 

J 



SG2.DRV 



2. 



SL.DRV. 



1 4 
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(MC) Sr-^tf^^U-fe^/ (NAND cell) n?#|o! (ROW) iC^ott^ 
■fe;i/h^:/^;*#<Z>>f- hm^fc^g^-tSO- KM (WL) ^©BBISl-f 

■ ^njctftttstifeKi&iatt (2) fcfcjurts. fit, mmmmt. «v y 

tc3St5^, ^y 7r>fl&^ici^<^^^*l&f^cj3VNTiBM (bl) <z>«&&3o 

. &±<Dm& (V1-V3) .JCSRJt.-r 5S&IS!5£[I!5& (23) .&JMS"t*« 

[after] Hie - 



i 
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ffi m a 



f$£IJ## (0 0 0 0 0 3 0 7 8] 

1. 2E3£*M H 2 0 0 1^ IB 2 0 



i 
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